Twenty two Paecilomyces lilacinus strains were isolated from forest soils and black pepper rhizospheres in Ba Ria -Vung Tau Province. The ability to degrade chitin of PB 3.3, PB 2.9, QT2, and QT5 strains was high. The ability to degrade casein of PB 1.3, PB 2.10, KL5, and KL6 strains was efficient. And then, these strains were parasitized females and egg masses of Meloidogyne spp. in vitro. In female parasitism test, the rates of parasitizing female nematodes reached more than 50 % after treating for 2 days. Four strains of PB 2.10, PB 1.3, KL6 and QT5 belonged to the first group achieved the highest parasitic (> 90 %) effects on female after 3 days of incubation. In egg masses parasitism test, three strains of PB 1.3, PB 2.10 and QT5 exhibited 83.33 %, 75 % and 75 % parasitism on egg masses after 11 days of incubation. The rates of parasitizing female were higher than egg masses. Three selected strains from the experiments were PB 1.3, PB 2.10 and QT5.
INTRODUCTION
Meloidogyne spp., root-knot nematodes, are serious pests of many crops. First, these nematodes infect the roots of plants. The created wounds on root surface are gates of infecting of soil fungi such as Fusarium spp., Phytophthora spp., Sclerotium rolfsii, and Rhizoctonia solani. It significantly reduces the yield of black pepper in Ba Ria-Vung Tau Province and other areas in Vietnam [1] . Paecilomyces lilacinus is a common saprobic fungus. It grows fast and has less influence by the antagonistic fungi, and plant pathogenic fungi [2] . Paecilomyces lilacinus is capable of infecting eggs and females of the root-knot nematode Meloidogyne spp. [3, 4] . Infecting process of fungi was based on secreting extracellular protease and chitinase [5, 6] . The aims of this study were to test the ability of Paecilomyces lilacinus strains (isolated from the coastal forests of Binh Chau -Phuoc Buu and black pepper rhizospheres in Ba RiaVung Tau Province) to secrete extracellular enzymes and parasitizing on egg masses and female nematodes (Meloidogyne spp.) in vitro. Twenty two strains of Paecilomyces lilacinus were isolated from forest soils and black pepper rhizospheres in Ba Ria -Vung Tau Province (Table 1) and stored in the collection of microorganism of Biotechnology Center of Ho Chi Minh City. Egg masses and females of Meloidogyne spp., which was cultured in greenhouse were splitted the galls from root black pepper.
MATERIAL AND METHODS

Material
Methods
Qualitative test of extracellular enzymes
Isolated fungi were cultured on PDA medium for 5 days. The fungal blocks (ca. 5 mmdiameter) was cut from the margin of the colony and transferred up-side-down Petri plates (ca. 90 mm-diameter) containing 9 ml medium (4.56 g K 2 HPO 4 , 2.77 g KH 2 PO 4 , 0.5 g MgSO 4 .7H 2 O and 0.5 g KC1, 16 g agar, pH = 6.0) [7] , and 1 % casein (be suspended in phosphate buffer [8] ) for testing protease or 1 % chitin (be suspended in concentrated HCl [9] ) for testing chitinase. The experiment was arranged in Randomized Complete Block Design (RCBD) with three times for each strain.
Observation: colony diameter (d, mm), formation of clearing zones around the colony diameter (D, mm) after 24, 48 and 72 hours of incubation.
Pathogenicity test on egg masses and female nematodes in vitro
Egg masses and female nematodes were collected by the method of Hussey and Barker [10] with some modifications. Roots with galls were washed in running tap water for 3-5 minute to remove soil. The females and egg masses were sterilized with 1 % sodium hypochlorite (NaOCl) for 1 min. And then they were washed with sterile distilled water in three times [11] .
Selected strains (Paecilomyces lilacinus) with good extracellular enzymes were cultured on PDA medium from 5 to 7 days. Fungal blocks (5 mm-diameter) were excised, and then they were transferred to Petri plates (90 mm-diameter) containing 1.5 % water agar medium (WA). Three fungal blocks were placed in a group as three replications per a Petri plate for observing. Petri dishes were incubated for 5 days at 25 o C for mycelial growth. Eight egg masses or females were placed on the surface of each fungal piece and were cultured at 25 o C. They were directly observed under a stereomicroscope to count number of fungi-invading egg masses or females at 1, 2, 3, 4, 5, 7, 8, 9, 10 and 11 days after treatment [12] . The experiment was arranged in Randomized Complete Block Design (RCBD).
With a large number of condiophores radiating from the egg mass or female body, it was parasitized afer recording the rate of parasitized egg masses or females.
Data analysis
Data were statistically analyzed with ANOVA at P = 0.05 by SAS 9.1. The treatment mean values were compared with Duncan's new multiple range test (DNMRT). 
RESULTS AND DISCUSSION
Result in qualitative test of extracellular enzymes
The treatment means were separated according to Duncan's new multiple range test (DNMRT). Means in the same column followed by the same letter are not significantly different (P= 0.05).
Protease and chitinase were secreted by Paecilomyces lilacinus to degrade the nematode eggshell and cuticle of female. Table 2 was recorded the level of extracellular enzyme (D-d (mm)) of Paecilomyces lilacinus strains obtaining from forest soils Binh Chau Phuoc Buu after 24 hours, 48 hours, and 72 hours of incubation. The strain was capable of secreting high chitinase, but the ability to secrete protease decreased and vice versa. After 24 h of cultivation, the ability to secrete chitinase of isolated strains from forest land had no statistically significant difference. At the time of 48 hours and 72 hours after incubation, the ability to secrete chitinase of these strains had statistically significant difference. Two strains (PB 3.3 and PB 2.9) were the best activity on degrading chitin.
With the level of secreting extracellular protease, clearing zones of strains had statistically significant difference after 24h, 48h and 72h of incubation. At the time of 24 hours cultivation, PB1.3 strain and PB 1.10 strain had ability to secrete protease highly; moreover, after 48 hours and 72 hours, PB 1.3 strain and PB 2.10 strain had ability to secrete protease greatly (Figure 1) . In this study, the ability to degrade chitin of PB 3.3 and PB 2.9 were the highest while PB 2.10 and PB 1.3 could secrete efficiently protease. Table 3 was recorded the secreted level of extracellular enzyme (D-d (mm)) of Paecilomyces lilacinus strains obtaining from black pepper rhizospheres (Chau Duc District) after 24 hours, 48 hours and 72 hours of incubation. Two strains of secreting high chitinase were QT5 (Figure 2 ) and QT2 and the high level of secreting extracellular protease was KL5 and KL6. According to this experiment, isolated strains from Ba Ria-Vung Tau Province were able to secrete extracellular protease and chitinase. We chose 8 effective strains per 22 strains such as PB 1.3, PB 2.9, PB 2.10, PB 3.3, QT2, QT5, KL5 and KL6. These strains will be used for parastizing female and egg masses nematodes in vitro. The treatment means were separated according to Duncan's new multiple range test (DNMRT). Means in the same column followed by the same letter are not significantly different (P = 0.05). The rates of parasitizing female Meloidogyne spp. nematode parasitized rate after 1 day was changed before the analyzed statistic.
Result in pathogenicity test on egg masses and female nematodes in vitro
The rates of parasitizing female nematodes of 8 strains were reported in Table 4 . At 2 days after treating, QT2 strain reached 41.67 % parasitism on female. After treating for 4 days, the rates of parasitizing female reached over 75 %. Two strains of PB 2.10 and QT5 had the rates of parasitizing female exhibited the highest (Figure 3) . The time of 8 strains will be infected on egg masses longer than female nematode (Table  5) . Egg mass comprised of many eggs which were captured by gelatinous masses with a glycoprotein matrix (produced by rectal glands in the female, keeping the eggs together and protecting them against environmental extremes and predation). In addition to provide some protection to the eggs from environmental extremes, it is demonstrated that the matrix has antimicrobial properties.
The rates of parasitizing egg masses nematodes after 5 days of incubation reached 50 % of QT5 strain while the rates of parasitizing nematodes after 2 days of incubation exhibited 50 %. Three strains of PB 1.3, PB 2.10 and QT5 exhibited 83.33 %, 75 % and 75 % parasitism on egg masses after 11 days of incubation. The reported data in table 5 show that, three strains of PB 1.3, PB 2.10 and QT5 had effect on parasitic egg masses very well (Figure 4 ).
CONCLUSION
The ability to degrade chitin of PB 3.3, PB 2.9, QT2, and QT5 were high while PB 2.10, PB 1.3, KL5, and KL6 strains could efficiently secrete protease.
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0.02 mm Four strains of PB 2.10, PB 1.3, KL6 and QT5 belonged to the first group achieved the highest parasitic (> 90 %) effects on female after 3 days of incubation. Three strains of PB 1.3, PB 2.10 and QT5 had effect on parasitic egg masses very well.
Strains from forest soils had the ability to parasitizing eggs masses and female nematodes higher than strains from black pepper rhizospheres in vitro.
